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Disposition of Claims 

41RI Claim(s) ;L30 is/are pending in the application. 
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a)D All b)D Some * c)D None of: 
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1 . The Information Disclosure Statement submitted by Applicant on January 14, 
2004 have been received and fully considered. 

2. The disclosure is objected to because of the following informalities: 
In claim 2, line 3, one of the two V should be deleted. 
Appropriate correction is required. 

3. Claims 6-10 are objected to as failing to provide proper antecedent basis for the 
claimed subject matter. Claim 6 recites the limitation "the nitride layer in line 4. There 
is insufficient antecedent basis for this limitation in the claim. 

a The nonstatutory double patenting rejection is based on a judicially created 
Ltr ZIZ^Z™ Policy (a p** «^%^^S^ 

F 3d 1046, 29 USPQ2d 2010 (Fed. Clr 1903); fr > re _Long, ^ F.M 

418 ^^^^^^ce with 37 CFR 1 321(c) may be 

owned with this application. See f^^Jg^ or agent of record may sign a 
termina'!^ *sc,a?mer signed by the assignee must fully comply w,th 

37 CFR 3.73(b). 

5. Claims 1-5, 1 1-20 are rejected under the judicially created doctrine of 
obviousness-type double patenting as being unpatentable over claims 1,5,7, 8, 28, 32- 
33 of U.S. Patent No. 6,690,601 (hereinafter U.S. Pat No. "601) in view of Sudo et al. 

(U.S. Patent No. 5,659,503). 

Claims 1 and 28 of U.S. Pat. No. '601 recited a trapping non-volatile memory cell 
comprising a P-type semiconductor substrate comprising a source, a drain spaced from 
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.he source, and a channe, formed between the source and the drain, a tunnel layer 
overlaying the channel, a first isolation layer overlaying the tunnel layer, a 
nonconducting charge trapping layer ovedaying the firs, isolation layer, a second 
isolation overlaying the nonconducting charge .rapping layer, wherein charge trapp.ng 
laye r receiving and retaining elections in an erase state for .he memory cell, and 
living electric hole injection in a programming state so «ha, me ne. charge of .he 
nonconducting charge .rapping layer is reduced in .he programming state. Clarms 1 
and 28 of U.S. Pat. No. '601 did not recite the comparator 

Sudo et al. disclosed in Figure 1 a prior art nonvolatile memory device having a 
m emory cell array [11 including a plurality of floating memon, cells, wherein in erase 
operation. the electrons are injected into the floating ga,e o, the memo^ cells (column 
3 lines 25-41). Sudo e, al. further disclosed the memory device including a companng 
circuits [8, .o compare the vofiage (Vrd, of the selected bit lines with a reference voltage 
IVrefl so that the content stored in the selected memory cell transistor can be 

discriminated (column 4, lines 7-10). 

Regarding claim 1 , 16, 19 of the present application, i. would have been obvious 
,o a person of ordinary skill in .he art to modtfy the .rapping nonvolatile memory in 
olaims 1 and 28 of U.S. Pat No. '601 by providing .he comparing circuit of Sudo et al.. 

The rationale is as follows: A person of ordinary skill in the art would have been 
novated .0 used the compare circuit of Sudo et al. to accurately determine the content 
stored in the memory cell in a read operation. 
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Regarding claim 2 of the present application, claim 1 of U.S. Pat. No. '601 recited 
the charge trapping layer receiving and retaining electrons in an erase state, which 
inherently increases the threshold voltage of the erased cell, which leads to the voltage 
threshold of erased cell is higher the threshold voltage of the programmed cell. 

Regarding claim 3 of the present application, since the charge trapping layer in 
claim 1 of U.S. Pat. No. '601 receiving and retaining electrons in erase state, and 
receiving hole injection in program state, the amount of electrons accumulated in the 
charge trapping layer is higher in the erase state than in the programmed state, which 
inherently causes the current in the erase state is lower than in the programmed state. 

Regarding claim 4 of the present application, claim 5 of U.S Pat. No. '601 reoited 
the first and second isolation layer are mode of silicon oxide. 

Regarding claim 5 of the present application, claim 33 of U.S. Pat No. '601 
recited the nonconducting charge trapping layer is made of nitride. 

Regarding claim 11 of the present application, claim 13 of U.S. Pat. No. '601 
recited two bits of the memory cell are programmed. 

Regarding claim 1 2 of the present application, as electric hole injected into the 
charge trapping layer when the memory cell is programmed, it is inherent that the net 
charge of the charge regions is reduced. 

Regarding claims 13-14 of the present application, claim 7 of U.S. Pat. '601 
recited a tunnel layer between the channel region and the first isolation layer, the tunnel 
layer overlying the channel region, wherein the tunnel layer includes energy barrier for 
electrons and electric holes which are lower than those of the first isolation layer. 
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Regarding claims 17-18, since the amount of electrons trapped in the charge 
trapping layer is different in the erased state and the programmed state which inherently 
yields the current in the erased state differs from the current in the programmed state, it 
would have been obvious to modify the memory device in claim 1 of U.S. Pat. No. '601 
to provide a reference voltage which has magnitude between the current of the erased 
state and programmed state. 

The rationale is as follows: A person of ordinary skill in the art would have been 
motivated to use the reference current to accurately detect whether the memory cell is 
in erases state or the programmed state. 

Regarding claims 15, 20 of the present application, claim 8 of U.S> Pat No. '601 
recited the tunnel layer is made of one selected from the group consisting of titanium 
oxide and BST (barium, strontium, and tantalum compound). 

6. Claims 6-10 and 21-30 are allowed. 

7. The following is an examiner's statement of reasons for allowance: 

The prior art failed to show or suggest the trapping layer being operable to retain 
electrons in an erase state for one of a drain bit and the source bit. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 
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Kawakami is cited to show a memory devioa having reference call couplad to a 
sense amplffler, Hirano is cited to show memory device having alactrons injected into 
the floating gate in erase operation. 

g Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tan T. Nguyen whose telephone number is (571) 272- 
,789. The examiner can normally be reached on Monday to Friday from 07:00 AM to 
03:oo PM. 

,, attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Hoai Ho, can be reached at (571) 272-1777. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Intension regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from e«her Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-gi97 (toll-free). 




Tan T. Nguyen 
Primary Examiner 
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